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ABSTRACT 

The present invention relates to electrical 
engineering and can be used in a rectifier 
drive, in control systems for electric 

5 machines, valve actuators and asynchronised 
synchronous machines. An object of the 
present invention is extending functional 
capabilities. A transducer comprises a switch 
4 of the machine's drive circuit. Further, the 

10 transducer comprises a high-frequency 
generator 7, a reference voltage source 8, a 
univibrator 9 and a reset switch 10. 
Additionally, a band-pass filter 11, current 
amplitude demodulator 12, controllable 

15 comparator 13, comparator 14, trigger 15 and 
element 16 AND are added in each phase. In 
each phase of the stator coil, a high frequency 
measuring current is transmitted, which is 
amplitude-modulated by machine's polar 

20 system. Modulating signals separated from 
this current are transformed into output 
signals of the transducer of rotor position. 
Using a signal induced in the stator' s coil at 
the moment when excitation is energised, the 

25 transducer is set in initial position, which 
corresponds to a starting point of the rotor at 
the power on time. (4 Figures). 

DESCRIPTION OF THE INVENTION 

The present invention relates to electrical 
30 engineering and can be used in a rectifier 
drive, in control systems for electric 
machines, valve actuators and asynchronised 
synchronous machines. 

An object of the present invention is 
35 extending functional capabilities of a 
transducer of rotor position. 

FIG. 1 is an electrical structural diagram of 
the rotor's position detector. FIG. 2 shows 
timing diagrams of voltages and currents in its 
40 units; FIG. 3 - timing diagrams illustrating 
operation of a transducer of initial position of 
a rotor. FIG. 4 is electrical schematic diagram 
of the detector. 

As an example of electric machine, a 
45 synchronous motor with brushless excitation 
system will be considered. The machine 



comprises a synchronous motor with 
armature winding 1, inductor winding 2 and 

50 asynchronous exciter, which is installed on 
the machine's shaft (FIG. 1). The rotor 
winding is connected to a frequency and 
voltage controlled AC source, such as a 
thyristor frequency converter. Winding 

55 phases and the AC source are marked, 
respectively, A, B and C. The asynchronous 
exciter comprises a stator' s drive winding, 
which is connected by switch 4 having 
normal open-type contacts to the AC source 

60 supplied with voltage Ub, and winding 5 of 
the rotor armature, which is connected by 
electric valve (rectifier) 6 installed on the 
rotor of the machine, to rotor winding 2 of 
the machine inductor. The rotor position 

65 transducer comprises switch 4 in the exciting 
winding circuit of the exciter, high frequency 
generator 7, reference voltage source 8, 
univibrator 9, reset switch 10, and bandwidth 
filter 11 in each phase, amplitude current 

70 demodulator 12, controllable comparator 13, 
comparator 14, trigger 15 and AND element 
16. 

The timing diagrams in FIG. 2 illustrate: 
U7 - high frequency measuring current 

75 supplied to stator coil; sin y - the angle of 
rotor position as shown by sinusoidal 
function of the angle between the rotor pole 
axis and the plane of equivalent loop of the 
given phase of the stator coil; I7 - modulated 

80 measuring current in the stator coil circuit; 
I12 - rectified modulated current in the 
amplitude current demodulator; U12 - output 
voltage of the amplitude current 
demodulator; U13 - output signals of the 

85 controllable comparator; U15 - main output 
voltage of the trigger, corresponding to the 
position of the positive polarity pole in the 
pole pitch zone of the given stator phase. U15 
- the inverting output trigger voltage, 

90 corresponding to the position of the negative 
polarity pole in the pole pitch zone of the 
given stator phase. The signals Ujs and U15 
are the output signals of the detector. 



In FIG 3, the following diagrams are 
shown: U5 - exciting voltage supplied to the 
synchronous machine inductor coil; in FIG 3b 
- angular position of the rotor, as shown by 

5 sinusoidal function of the angle between the 
rotor* s pole axis and the plane of equivalent 
loop of the current phase of the stator coil; this 
diagram shows the process of the rotor's 
acceleration (spin up) from a quiescent state; 

10 U BC - a voltage impulse induced in stator's 
coil on power up the exciting voltage; Uh -o 
output signal of the comparator; U9 - output 
signal of the univibrator; Uig - the output 
signal of AND element supplied to adjusting 

15 input of the trigger; Un - output signals of the 
controllable comparator, supplied to 
complementing input of the trigger; U15 - 
main output voltage of the trigger, 
corresponding to the position of the positive 

20 polarity pole in the pole pitch zone of the 
given stator's phase. Left part of the diagram 
corresponds to a rotor starting position, in 
which the positive polarity pole is to be found 
in the pole pitch zone of the stator's phase 

25 (0<y< 7t), while the right part corresponds to 
the pole of the negative polarity (tc <y <2 tc). 

In FIG,4, transformer 17 and switch 
having normally closed contact 18 and 
normally open contact 19 are shown. 

30 The rotor position transducer operates as 
follows. 

A group of elements 7, 8, 11, 12, 13, 15, is 
arranged to fix the moments when rotor passes 
a neutral position (or any other preset 

35 position) and to generate respective switch 
signals and output signals. The group of 
elements 9, 10, 14, 16 forms a detector of the 
initial rotor position for determining the 
initial position of the rotor, which corresponds 

40 to the position at the moment of power up the 
detector, and setting the detector in the 
corresponding initial position. 

Before power on, the rotor's position 
transducer is set to an initial position, in which 
45 position 1 (one) is set at the inverting output 
of the trigger (the output of the transducer), 
while 0 (zero) is set at the main output. This 
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settings are made by supplying a short-time 
unblocking pulse to a reset input of the 

50 trigger. The unblocking pulse is supplied by 
means of switch 10, which is switched on for 
a short time and then switched off until the 
transducer starts operation. Alternatively, the 
switch 10 can be substituted for the short- 

55 term button, or an automatic locking and 
unlocking contact 10 can be used before 
switching on the transducer. 

The switching signals corresponding to 
the rotor's position are generated as follows. 

60 A high frequency .measuring voltage (FIG. 
2a) provided by the high frequency generator 
7 through a respective amplitude current 
demodulator 12 and bandwidth filter 11 is 
supplied to a phase of stator's coil of the 

65 armature 1 of the synchronous motor. The 
said measuring voltage generates in the 
circuit comprised of: high-frequency 
generator - amplitude current demodulator - 
bandwidth filter - armature coil, a high- 

70 frequency measuring current (FIG. 2b), 
which is amplitude modulated by machine 
polar system with respect to the position of 
the rotor (FIG. 26). The minimum amplitude 
of the modulated current corresponds to the 

75 position in which the axis of the rotor's coil 
coincides with the pole axis (respectively, 
angles y = n/l; 1>%I1 in FIGs. 26, 36), and the 
maximum amplitude corresponds to the 
position in which axis's are shifted by 

80 electric angle nil (y = 0, ti, 2n). Further, this 
high frequency current is demodulated by the 
current amplitude demodulator 12: first, it is 
rectified (FIG.2r), then, transformed into 
voltage and smoothed (FIG. 2a). For this 

85 purpose, a resistor is provided in the current 
circuit of the demodulator, and further, a 
condenser is connected in parallel to the 
resistor; the condenser voltage being the 
output voltage of the demodulator. From the 

90 demodulated voltage (FIG. 2^), signals are 
separated defining the rotor posidon. For this 
purpose, voltage from the output of the 
demodulator is supplied to the input of the 
controllable comparator 13, where it is 

95 compared with the voltage of the reference- 
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voltage source 8 supplied to the second input 
of the controllable comparator. At the 
moments of time, when the demodulated 
voltage exceeds the controlling reference 
5 voltage, the controllable comparator output 
produces a signal which is supplied to the 
trigger's input to switch it in accordance with 
the rotor position (FIG, 2)k, h). 

As shows the diagram in FIG. 2, if the 

10 level of the controlling voltage is set 
approximately equal to the maximum value of 
the demodulated voltage but somewhat lower, 
then the switching signal appears in the 
moments of time corresponding to the 

15 moments in which the pole axis passes the 
midpoint wire. Sometimes, it is required that 
the rotor's position transducer output signal is 
produced with a certain advance relative to the 
moment of the passage of the neutral. In such 

20 cases, the control voltage level shall be 
decreased relative to the maximum of 
demodulated voltage. The duration of the 
signal at the output of the comparator is 
longer (FIG. 2e), so that the rising edge of this 

25 signal moves to the left towards advance, and 
this edge switches the trigger. The output 
signals of the transducer also move to the left 
towards advance. To produce signals with a 
delay behind the moment of the passage of 

30 neutral, either triggers are used which are 
switched by the falling edge of the input 
impulse fed to the trigger input, or the output 
signal from the comparator (FIG. 2e) shall be 
inverted before feeding to the trigger's input. 

35 At that, the trigger's switch moment 
corresponds to the falling edge of the signal 
Ui3. The moment when trigger switches, and 
consequently, the shift of the output signals of 
the transducer can be monitored in wide range 

40 by changing the reference voltage. 

The detector of the initial rotor position 
operates as follows. The initial position of the 
rotor is detected on power up the excitation. 
Let the positive polarity pole at this moment 
45 of time be in the pole pitch of the stator's 
phase A (left FIG. 3). At the moment of time 
ti, when the excitation has been switched on. 



the rotor is still and corresponds to the angle 
position Yi (0< y <7i), FIG. 36. 

50 When the excitation is on and the direct 
voltage is applied to the inductor's coil (FIG. 
3a), the voltage impulse (FIG. 3b) induced in 
the stator's coil has a sharp rise-up portion 
and smooth falling edge. If rotor's angular 

55 position is in the rage of 0< 7 < tc, then the 
initial portion of the impulse is positive (left 
part of FIG. 3), that is used to set the 
transducer into initial position using 
elements 9, 14, 16. The impulse induced in 

60 the stator coil is supplied to the comparator 
input 14, where it is* transformed into a single 
amplitude rectangular pulse, which coincides 
in width with the positive portion of induced 
impulse (FIG. 3r). For this purpose, the level 

65 of the base voltage is set close to zero toward 
positive value. At the moment of power up 
the excitation by means of auxiliary contact 
of switch 4, the univibrator 9 switches on, at 
the output of which a single rectangular 

70 voltage pulse of a unit amplitude and fixed 
width is generated (FIG. 3a). The width of 
this pulse is set to be less than the width of 
the pulse from comparator's output (FIG. 
3r). If the axis of the rotor pole at the 

75 moment of power up the excitation is within 
the angular range 0< y < tc (the arrow of the 
rotor's pole axis in the upper semiplane, FIG. 
36, on the left), then the comparator's output 
impulses (FIG. 3r) and the univibrator's 

80 output impulses (FIG. 3jx) coincides, and 
when applied to AND element 16, cause an 
impulse to be generated at its output (Fig. 3e, 
on the left), which, when applied to the 
trigger's adjusting input, switches it so that 

85 the triggers output gives "one" (FIG. 3h, on 
the left). Further, supplying impulses from 
the output of the controllable comparator 13 
to the trigger 15 complementing input, the 
trigger is sequentially flipped from one 

90 adjusted position to another and backwards 
(FIG. 3h). 

As follows from the diagram in the left 
part of FIG. 3, a signal ("one") at the main 
output of the trigger corresponds to the rotor 
95 angular position 0< y < tc, i.e. to the positive 
values of sin y function. If polar axis of the 
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rotor at the moment of switching on the 
excitation is within the angular domain ti <y < 
2n (the arrow of the rotor's pole axis in the 
lower semiplane, FIG. 36, on the right), for 

5 example, at the moment iz , on power on, the 
rotor is still and in position y 2, then the initial 
portion of inducted impulse is negative (FIG. 
3b). At this moment, at the output of the 
comparator 14 a signal appears (FIG. 3r, on 

10 the right) caused by the falling edge of the 
impulse moving to positive domain. In this 
case the output signal Uu of the comparator 
mismatch the uni vibrator's output signal U9 
(since the signal duration U9 less than initial 

15 portion of the inducted impulse). 
Consequently, no impulse is generated at the 
output of AND element, and the trigger 
maintains same position it has before power 
on the transducer, when the "one" is set at the 

20 trigger's inverting output, i.e., when there is 
no signal (or "zero" signal, FIG. 3h, on the 
right) at the main output. Further, similarly, 
impulses at the comparator output switch the 
trigger. As follows from the diagram in the 

25 right part of FIG. 3, in this case the trigger's 
master output (FIG. 3h) signal ("one") 
corresponds to rotor's angular position 0< y < 
n i.e. positive value of the sin y function. 
The transformer 17 is provided for 

30 adjustment of the impulse's voltage level 
induced by excitation to the circuit output 
voltage. Normally opened 18 and normally 
closed 19 contacts of the additional switch 
operate as follows. In the initial moment, on 

35 power on the excitation voltage, the rotor's 
position detector shall be switched on. 
Therefore, the detector circuit is closes by 
normally closed contact 18. After the rotor 
excitation and when the transducer is set in 

40 the initial position, the switch should be 
switched to disconnect the detector circuit 
from the stator's coil. After this, the current 
from the source can be supplied to the stator's 
coil. This excludes the possibility of relatively 

45 high operating voltage to be supplied to the 
low voltage detector circuit. The switch circuit 
should start operating after the rotor's position 
is identified and the transducer is set into the 
initial position. This is effected by switching 



50 the contacts: normally closed contact 18 is 
open, and normally open contact is closed. 
This switch can be executed automatically 
immediately after switching the excitation on 
by switch 4. The realisation of the apparatus 

55 provides controlling a synchronous machine 
in the electronic motor mode or as 
asynchronised synchronous machine, 
including brushless excitation systems, not 
using separate rotor position transducers and 

60 not changing design of the machine for the 
rotor's position transducer installation. 

CLAIMS 

A transducer of rotor position in the electric 

65 machine, comprising a high frequency 
generator having an output connected in 
parallel to each phase of an armature coil 
through a corresponding measuring channel, 
the channel comprising a bandwidth filter 

70 and a controllable comparator, a current 
meter having an output connected to the 
input of the controllable comparator, the 
second input of said comparator being 
connected to the output of the reference 

75 voltage source, characterised in 
that, to extend the functional possibilities, 
the transducer further comprises a 
univibrator, an excitation switch having 
normally open auxiliary contact, each 

80 measuring channel is provided with a 
comparator, AND logical element and 
output trigger; wherein in each measuring 
channel the output of the controllable 
comparator is connected to the 

85 complementing input of the trigger, the 
trigger's adjusting input is connected to the 
output of AND element, one input of AND 
element is connected to the comparator 
output, the input of the comparator is 

90 connected to the armature's coil, the other 
input of AND element being connected to 
the univibrator output, the input of the 
univibrator is connected through normally 
open auxiliary contact of the excitation 

95 switch to the power supply, and each 
trigger's reset input is connected to the reset 
tumbler. 
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UHOHajlbHbDC B03M03KHOCTeft . B A^TmiKe 

Hcnonb3yeTCH BbixnioMaTeJib 4 b uenH 
BosOjnKtteHHH MamHHbi. BseAeHbi r^Hepa'- 

Top 7 BblCOKOfi MaCTOTbl/ HCTOmtHK 8 

onopHoro HanpflxeHHH, oAHOBHGpaTop^ 
H BbuciiioMaTejib jO c6poca. D Kaxgt^yio 
4)a3y ^BCAeHbi nojiocoBoft (|)HnbTp 11, 
aKgiJiHTyAHbiH A^MOAyjiHTop 12 TOKa, yn - 
paBjfiHeMbift KOMnapaTop 13, KOMnaparop 
14, rpHrrep 15 h sneneHT coBnaAeHHH 
H 16. B xaJKAoft 4>a3e CTaropHoft oSmot- 
.- kir .nporiyckaercH HBMepHTenbHbift tok 
Bbicokoft MacTOTM, Kotopbift MOAyJiHpyeT- 
CH np aMnJiHTyfle nojiKicHqft chc^^^ 
MamHHbi. Ha 3TorQ TpKa BTOeJifljoTCfl, mo 
AynHpyion^He CHrHaiibi,- KOTopbie npe66pa'* 
3yioTCfl B BbPcoAHbie cHrHajibi AatTOjca \ 
nojio3tj;eHHg poTopa. flaTMHK npHspAHtkH 
B HCXoAHoe nonoxeifHe^' cooTBeTCTByio~ 
n;ee HcxoAHOMy nojiopReHHX) poTopa b mo- 

MeHT BKJIIOMeHHH, CHrHaJIOM, HaBeABHHblM 
B CTaTOPHOA C^MOTKe, B MOMGHT. BKmo**- 
MeHHH B036yTOeHHH. 
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H BUpa6aTbtBaHHH COOTBeTCTBywIiaiX cHr-- 

HajioB nepeKJiwMCHHH h BbixoAHux CHrna- 
noB. Fpynna sjieMeHTOB 9, 10, 14, 16 
npeACTaBHHeT co6oft onpeAejiHxejib -Ha- 
MajibHoro no/io»eHHH poropa, KOTopwft 
npeAHasHaweH ajih onpeAejiemm Hatianb- 
Horo nojio»ceHHH poropa, Koropoe oh 'aa- 
HHMaer- b MoneHT BKJiwMeHHH AarqHKa, 
H npHBeAeHHH AaruHKa b cooTBercTByio- 
mee Ha^ajibHoe nojioKeHHe. 

IlepeA BKJiioMeHHeM abt^hk nojioxeHHH 
poTopa -ycTaHafijiHBaeTCH B HcxoAftoe 

COCTOHHHe, KOFAa Ha HHBepCHOM BbKOAe 
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napaJiJiejibHo KoropoMy noAKjiioMeH koh- 
AeHcarop; Hanp^s^eHHe na KOHAeHcarope 
npcACTaBJiHer co6oH BbbcoAHoe rtanpn^Ke- 
g HMe ACMOAyJiHTopa. Hs AeMOAyJiHpoBaH- 
Horo HanpH:iceHHH (t^Hr . 2a) BbiAejiHioTCH 
.CHrnanw, onpeAeinniomHe nojiOKeHHe po- 
Topa. flnn aroro nanpHxeHHe c BbixoAa 
AeMOAyjiHTopa noAaercH Ha bxoa ynpae- 
10 JineMoro KOMnaparopa 13, tab cpasHUBa^ 
ercH c Hanpfl»ceHH^M HCTowHHKa '.S onop- 
Horo HanpHPKeHHH, noAaHHbiM ria BTopoft 
BXOA . ynpasjiHeMoro KOMnaparopa. B mot 
MeHTu. BpeneHH, . .KOPAa AeMOAyjiHROBaHHoe 



HaBJlHBaCTCH PHMMMIia. H uo rir*uKtiu/.w ^ ^^^fJ^n i y iipdl3JlHK)n;ee 



HaBjiHBaetcH eAHHHua, a na ochobhom 
BbKOAe - Hyjib. 3Ta ycraHOBKa Bbmo/wiH- 
ercH noAaweft na bxoa c6poca rpHrre- 
pa KpaTKoBpeMeHHoro ycTaHOBomiorb hm* 
nyjibca. ycraHOBOMHUH HMnyjibc noAaer- 

CH nOCpCACTBOM BblKJUOMaTvejIil 10, kOTO- 

puft KpaTKOBpeMeHHo BKJiwMaeTcH , a 3a- 

TCM OTIOllOMaeTCH ,AO BKJHOMeHHH AaTMHKa 

• B pa6oTy • BMecTo BbiKJuoMarejiH 10 mo- 
xcer 6biTb HcnonbsoBaHa KHonKa ahh 
KpaTKOBpeMeHHoro na^KarHH^ a raKke mo- 
xer 6biTb npeAycMOTpeHo aBTOMarHqec- 
-Koe sahfbixaHHe h pasMbncaHHe icoHTaKTa 
10 riepeA BKjiKweHHeM AaTMHKa. 

CHrnajibi nepekniotienHH b copTBer- 
CTBHM c nbJio^eHHeM poropa Bupabaru- 
BaioTCH cjieAywmHM oGpaapM. HaMepHxejib- 
Hoe HanpaxcHHe BbicoKofl MacTOTM ' 
(4Hr.2a) OT renepaTopa 7 bmcokoA wac- 
TOTw ^epea cootBercTByionuie aMmiHTyA- 
HbBft AeMOAyjiflTop j12 TOKa h npjiocoBoft. 
4)HnbTp 11 npHftjiaAWBaercH k jiase cra- 

TOpHOft 06M0TKH 1 HKOpH CHHXpOHHOro 

ABHrarejiH . 3to HSMepHTejibHoe Hanpn^ice- 
HHe BusbiBaeT b i;enH: reneparop buco- 
Koft ^acTOTbi rr .aMnjiHTyAHbrfi AeMOAyji>i- 

Top TOKa - nOJlOCOBOft 4)HJlbTp - 06M0TKa 
HkopH H3MepHTejIbHbltt TOK BUCOKoft MaC- 
TOTbl ((l)Hr . 2b) , KOTOpblft ,MOAyJIHpOBaH 
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^ onopHoe HanpaaceHHe, na BbDcoAe ynpas- 
JiHCMbro KOMnaparopa BbipaearuBaeTCH 
cHrnaji (^hv . 2a , e) , KoxopbiA noAaercH 
Ha BXOA Tpnrrepa h nepeKjnpqaeT ero 
20 B COOTBexCTBHH c HonoxeHHeM poTopa 
!(<l)Hr.2x, h). 

KaK cneAyer h3 AHarpaMMbi 4)Hr»2, . 
.ecJiH ypbfleHb ynpaBJuyomero HainpjiKeHHH i 
Bbi6paH npHMepHo paBHbiM MaKCHMajibHOMy " 
3HaMeHHK) AeMOAyjiHpoBaHHoro HanpHxe- 

HHH, HO HeCKOJIbKO HH^KG, TO nepCKJHO-r 
HaiomHft CHPHajI npHXOAHTCH Ha MOWeHTbl 

BpeMeHH, cooTBeTCTBywiuHe MOMeHry npo- 
xoacAeHHH HeftrpajiH ocbWnonioca, Hhop- 
30 Aa. 6biBaeT: Heo6xoAHMO, HTo6bi CHrnaji 
c BbDcoAa AaTMHKa nojipxeHHa poTopa bu- 
pa6aTbiBajicH c HeKOTopbiM onepesiceHHeM 

OTHOCHTenbHO MOMCHTa, -npOXOJIWeHHH HBH- 

TpajiH^ B 3THX cjiyManx ypoBeHb ynpas- 
35 JiAion;ero HanpHKenHH AOJraceH 6biTb yneHb- 
meH oTH'ocHTejibHo WaKCHMyMa AeMOAyjiH- 
poBaHHoro. HanpHjKeHHH . JDUiHTejibHocTb 
cHPHajia na BbixoAe KoMnaparopa 
(4>Hr.2e) 6ojibme, nepeAHHH t^poHT sto- 
40 ro CHPHajia CM.emaeTca bjibbo, b cropo- 
Hy onep&KeHHH^ h stHM 4)Pohtom nepe- 
KJiioMaeTCH Tpnrrep, ''CMeiuaioTCH bjibbo, 
B CTopoHy onepejKeHHH, h Bbixo/^Hbie chp- 
Hajibi AaruHKa. Ecjih hcoSxpahmo Bbipa- 



no aMmiHTyAe nojiwcHoft CHCTeMoft MamHHbi « ^^^^^^^^^ ^^cjih HeoDxOAHMo Bbipa- 
B cooTBeTCTBHH c no.L^^I!^!?!^ ^^^^^^ ^ OTCTaBaHHeM or MO- 



B COOTBCTCTBHH C nOHOKeHMeM pOTOpa 

(4)Hr.26) . MHHHMajibHaH aMrniHryAa . MOAy 
JiHpoBaHHoro wTOKa cooTBeTCTByer cob- 
naAeHHK) oceA o6motkh CTaropa h nojiio- 
ca (cooTBercTBeHHo na (bHr,26, 36 yroji 
.^=T/2; 3F/2), a MaKCHMajibHan aMiuiH- 
TyAa - CABHry ocefi Ha anexTpHMecKHfi 
yroji Tf/2 = 0,T , 27) . flajiee 3Tot 

TOK BblCOKOH MaCTOTbl AeMOAyHHpyeTCH 

B aMiuiHTyAHOM ACMOAyJiHTope 12 TOKa: 
cHaMajia BbmpHMnHercw (^ur.lr), noroM 
npeoSpasyeTCH b HanpnaceHHe. h crnara- 
» BaercH (^\ir.2p,) . JDUih aroro p AeMOAy- 
jiHTope B uenH TOKa HMeeTCH pesHcrpp, 



MeHTOB npoXOJKAeHHH HeflTpaJIH, TO jjh6o 

HcnojibayioTCii rpHrrepu, nepeioiKwaroiicH- 
ecH 3aAHHM ipoHTOM HMnyjibcai noAaH"- 
HbiM Ha ero BXOA, jih6o CHrnaji c BbixoAa 
50 KOMnaparopa (4)Hr.,2e) cHavana miBep- 
THpyioT, a noTOM noAaioT na bxoa Tpnr- 
repa • IlpH 3TOM MOMGHT nepeKJlJOMeHHH 

Tpnrrepa cooTBercTByer saAHCMy tpOH- 
Ty cHrnajia U ^3 , MoMenr nepeKJiioMeHHH 
55 rpnrrepa cjieAOBarejibHo, cabhp bm- 
xoAHboc CHrnajioB AarttHxa M03KeT nnaBHo 
perynnpoBaTbCH b nmpoKHx npeAejiax 
nocpeAicTBOM HSHeneHHH ypoBHH onopno- 
ro HanpHx^HHii • 
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HOpMaJlbHO aaMKHyXblM KOHTaKXOM 18. 

riocjie BKnioMeHHfl B036y^eHHH poropa 
H ycraHOBKH A^T^HKa b hcxoahob na^ 
MajibHoe nojio;KeHHe BbncmoMaTejib AbjixeK ^ 
nepeicnioMHTbCH h OTKJiwMHTb cxeny onpe- 
ABJiHTejiH OT p6motkh craTopa. Ilocji^ 
3Toro Ha p6MOTKy craropa mokct 6biTb 
noAaHo HanpraeHHe or HCTOMHHKa nHxa- 
HHH. 3a cMer 3Toro HCKjiioMaeTCH bos-^' 10 
Mo;KHocTb nonaAaHHH oTHocHTejibHd buco- 
Koro pa6oMero HanpiCKeHHH craropa .Ha 
HHskoBOJibTHyio sjteKTpoHHyio' cxeMy onpe- : 
AejiHTejiH. CxeMa nepeiaiioMeHHH AcracHa 
BKJiiouaTbCH B paOory nocjie onpeAejie- 15 
HHA Ha^ajTbHoro nonoxeHHH poropa. h 
ycraHOBKH AarwKa b HcxoAHoe nonojce- 
KHe. 3ro BbmojiHHercfl nepeicnioueHHeM 
KOHraxTOB BUKHioMarejiA: .HopManbHo 3a-? 
KpuTbift KOHTaKT 18 pasMbiKacrcH , a Hop- 20 
MajibHo ovKpbiTbifi KOHTaKT 19 saMbDcaeT- 
CH. JlepeKJHoqeHHe Moxer; 6biTb BbmojiHe- 
HO aBTOMaTH^ecKH HenocpeACTBeHHo noc- 
Jie BKJiKweHHH BosSyKAeHHH BbiKJHOMare- 
jieM 4. 
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PeajiHsauHH ycrpoiicTBa Aaer BosHoat-*: 

HOCTb ynpaBJIHTb CHHXpOHHOft ManiHHoft 

B pe^Me. BeHTHJibHoro ABHrarenn HnH 

aCHHXpOHHSHpOBaHHOft CHHXpOHHOft MaixiH- 
Hbl, B tOM ^HCJie C 6eCmerOMHbIMH CHCT \ 

TCMaMH B036y»AeHHH,,;6e3 kpnonbspBa--. . > 
HHH 'cneuKanbHBOc a^t^hkob nonoxeHHH; 
poropa H 663 HsneHenHH KOHcrpyKUHH . 
MamHHbi A^H ycraHOBKH A^r^HKa nojioxe*-* 
HHH poropa. . 



opMyna h3O0. pereHHH 
flaTMHK noJiO}reHHH poropa aneKrpH- 
MecKoft MamHHbi c sjieKrpoMarHHTHbiM bos- 
6y3KAeHHeM, coAep^ramnft reneparop noBN* 
meHHoA qacTOTbi^ BbixoA Kordporo noA"- 
KjiKmeH napajuiejtbHo KaacAoA h3 ^as 06- 
MOTKH HKopH qepes cooTBercTBywniHft 
HSMepHTenbHbift Kanaji, BKJiioMaioiUHfl b ce- 
6h nojiocoBoft 4>HJibrp h ynpasjiHeMbxft 
KOMnaparop, HSMepnrejib roKa/ BbocoA 
KOToporo cocAHHeH c BxoAOM ynpasjiH" 
eVibro KOMnaparopa, sropoA bxoa koto.- 
pdro coeAHHeH c BbixoAOM HcroM^HKa 
onopHoro HanpHxeHHH'y o r n h\h a w - 

m H a C H • TCM, HTO, C UeJIbK) paCBIH- 
peHHH 4>yHKAH0HaJIbHblX BO9MOaCH0Creft> 
OH CHaCxCH OAHOBH6paropOM^ BbDOlKWa- 

reneM BosSyxAeHHH c HopMaxibHo oTKpbi- 

TbIM 6nOK-KOHTaKTOM, Ka^KAUft HSMCpH- 

reJibHbitt KaHaji CHa6xeH KOhoiapaTppoM, 

JIOrHMBCKHM SiieMeHTOM H H BbKOAHblM 

rpHrrepoM, B,Ka:ig:;oM HSMepHTCJibHOM Ka- 
Hajie BbocoA ynpaBJineMoro KOMnaparopa 
coeAHHen cb ctterHbiM bxoaom Tpnrrepa, 
ycTaHOBOtiHbiA bxoa rpnrrepa coeAHHen 
c BbDCOAbM sJieMeHTa oamh bxoa sne- 
M^Hra .H coeAHHBH c buxoaom KOMnap£t- 
rdpa, BXOA Koroporo coeAHHen c o6mot- 
30 Koft HKopH, Apyroft bxoa sJieMeHra H 
coeAHHen c. sbixoAOM oAnoBuGparopa, 
BXOA KOToporo uepes HopMajibHo orKpu- ; 
. TbjA CjioK-KOHTaKT BbiKjiioMaTejiH BosOyx- 

*'AeHHH COeAMHeH C HCTOnHHKOH hHraHHHp 

35 a BXOA c6pGca KaacAbro Tpnrrepa coe- 
AHHen c BbnoHouarejieM c6poca. 
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